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[57] ABSTRACT

A binder which is suitable for coating agents and 1s
based on a combination which is essentially free of

~ protective colloids and consists of an aqueous primary

dispersion of a synthetic polymer and a water-insoluble
polycondensate of phenols and aldehydes, some of
which may be replaced by ketones, i1s prepared by a
process in which the phenolic components for the poly-
condensate are first mixed with an aqueous primary
dispersion of a synthetic polymer which contains glyci-
dyl, carbonyl, N-methylol, N-alkoxymethyl, ether,
amino and/or hydrazo groups and may furthermore
contain carboxyl or hydroxyl groups, and the polycon-
densation with the aldehydes (and ketones) is then car-
ried out in this mixture, under conventional conditions.

The binders prepared according to the invention are
useful as binders for dispersion paints and coatings, in
particular as heat-curable binders for metal finishes.

7 Claims, No Drawings
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PREPARATION OF A BINDER SUITABLE FOR
COATING AGENTS

The present invention relates to a process for the
preparation of a binder which is suitable for coating
agents and is based on a combination of an aqueous
primary dispersion of a synthetic polymer and a water-
insoluble polycondensate of phenols and aldehydes
and/or ketones, and the use of these binders for disper-
sion paints having a long shelf life. |

Coating agents based on a combination of primary
dispersions and phenol/formaldehyde resins are known.
For example, U.S. Pat. No. 3,538,972 describes a binder
- for a textile coating which is obtained by mixing a pri-
mary dispersion with a precondensate of a phenol resin.
After the addition of further formaldehyde, the coating
is cured in a basic medium. U.S. Pat. No. 3,784,496
describes a binder for a wood coating, which is pre-
pared by mixing a primary dispersion with a preconden-
sate of a phenol resin. U.S. Pat. Nos. 3,944,703,
4,246,144 and 4,316,968 describe binders for glass fiber
coatings which consist of a precondensate of a phenol
resin and a primary dispersion. German Laid-Open
Applications DOS Nos. 1,720,301 and 1,947,964 dis-
close rubber-modified novolaks. The rubber latex can
be added before or during the reaction of the aldehyde
with the phenol. However, it is stated that it is advanta-
geous to add the rubber latex when the phenol/alde-
hyde reaction is complete. This process does not give a
stable dispersion but solid novolak resins. U.S. Pat. No.
4,316,827 describes a process for the preparation of
cured resin particles, wherein phenols are reacted with

an aldehyde in an aqueous medium in the presence of a
basic catalyst, a protective colloid and a rubber latex,

the mixture is acidified and the particles are then sepa-
rated off from the agueous medium. The rubber disper-
sions mentioned here include carboxylated butadiene/a-
crylonitrile, styrene/butadiene and polyacrylate latices.
None of these processes for the preparation of coating
agents consisting of a combination of a primary disper-
sion and a polycondensate based on phenol and alde-
hydes gives a stable total colloidal system. These pro-
cesses are therefore unsuitable for the preparation of
binders for dispersion paints having a long shelf life.

It is an object of the present invention to provide a
process for the preparation of coating agents which are
based on a mixture of a primary dispersion and a water-
insoluble polycondensate of phenols and aldehydes
and/or ketones, have a long shelf life and contain parti-
cles smaller than 1 um in diameter and are therefore
suitable as binders for dispersion paints.

We have found that this object is achieved in a very
advantageous manner if the phenol resin 1s prepared
from its components directly in the polymerized pri-
mary dispersion.

The present invention relates to a process for the
preparation of a binder which is suitable for coating
agents and is based on a combination which 1s essen-
tially free of protective colloids and consists of an aque-
ous primary dispersion of a synthetic polymer and a
water-insoluble polycondensate of phenols and alde-
hydes, some of which may be replaced by ketones,
wherein the phenolic components for the polyconden-
sate are first mixed with an aqueous primary dispersion
of a synthetic polymer which contains glycidyl, car-
bonyl, N-methylol, N-alkoxymethyl, ether, amino and-

/or hydrazo groups and may furthermore contain hy-
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droxyl or carboxyl groups, and the polycondensation
with the aldehydes, some of which may be replaced by
ketones, 1s then carried out in this mixture under con-
ventional conditions.

The present invention furthermore relates to the use
of the binders prepared according to the invention for
dispersion paints and as heat-curable binders for metal
coating.

According to the invention, the phenolic component
of the resin is first added to the primary dispersion,
which may be diluted, and the mixture 1s stirred, prefer-
ably at elevated temperatures, for example at about
50°~150° C. When dispersion of the phenolic compo-
nent in the primary dispersion is complete, and appro-
priate amounts of aldehyde and/or ketone have been
added, one or more condensation phases are carried out,

-novolak-like, resol-like, resitol-like or resite-like resins

being obtained, depending on the reaction conditions.
Surprisingly, the total colloidal system is retamed and
readily flowing dispersions which have a long shelf life,
possess particle diameters of <1 um, contain virtually
no organic solvents and are suitable as binders for dis-
persion paints are obtained.

Regarding the components used for the novel pro-
cess, the following may be stated specifically.

Suitable aqueous primary dispersions of a synthetic
polymer which contains glycidyl, carbonyl, N-
methylol, N-alkoxymethyl, ether, amino and/or hy-
drazo groups and may furthermore contain carboxyl or
hydroxyl groups are conventional primary dispersions
which contain, in stable dispersion, copolymers possess-
ing such groups, in particular those which are suffi-
ciently stable to pH changes and sufficiently compatible
with the phenolic component of the polycondensate
resin. |

The above functional groups in the copolymer of the
primary dispersions are obtained in a conventional man-
ner by incorporating, as polymerized units, appropriate
monomers which carry these functional groups.

Glycidyl-containing copolymers can be obtained by,
for example, incorporating, as copolymerized units,
glycidyl acrylate, glycidyl methacrylate or other olefin-
ically unsaturated glycidyl compounds as can be. pre-
pared by, for example, reaction of di-, tri- or tetracpox-
ide compounds with acrylic acid or methacrylic acid.

Carbonyl-containing copolymers can be obtained by
incorporating, as copolymerized units, unsaturated al-
dehydes and/or ketones, e.g. acrolein, methacrolein,
crotonaldehyde, formylstyrene, vinyl methyl ketone,

methyl isopropenyl ketone, diacetone acrylate,
diacetoneacrylamide and/or butane-1,4-diol acrylate
acetylacetate. |

N-Methylol and N-alkoxymethyl groups can be in-
corporated into the copolymer of the primary disper-
sions by, for example, copolymerization of appropriate
monomers such as N-methylol(meth)acrylamide and
N-butoxymethyl(meth)acrylamide, respectively.

Ether-containing copolymers can be obtained by, for
example, incorporating, as copolymerized units, alkoxy
(meth)acrylates where alkoxy is of 2 to 10 carbon
atoms, and esters of acrylic acid or methacrylic acid
with oxaalkanediols where the oxaalkane groups are
each of 2 to 20 carbon.atoms; these last-mentioned es-
ters can contain not only ether groups but also hydroxyl
groups. |

Amino-containing copolymers can be obtained by
incorporating, as copolymerized units, appropriate
amino-substituted (meth)acrylates or (meth)acryla-
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mides, e.g. dimethylaminoethyl (meth)acrylate, diethyl-
aminoethyl (meth)acrylate, dimethylaminoethyl(meth-
Jacrylamide or diethylaminoethyl(meth)acrylamide,
dimethylaminopropyl(meth)acrylamide or N-tert.-
butylaminoethyl (meth)acrylate. Amino-containing co-
polymers may also be obtained by polymer-analogous
reaction of, for example, glycidyl-containing copoly-
mers with ammonia, primary or secondary amines oOr
alkanolamines.

Hydrazo-containing copolymers can be obtained by,
for example, incorporating, as copolymerized units,
carbonyl-containing monomers of the abovementioned
type and reaction with hydrazine or dihydrazides, e.g.

adipodihydrazide.

-~ Additional carboxyl groups can be introduced by, for
example, incorporating, as copolymerized units, a,fB-
olefinically unsaturated carboxylic acids, e.g. acrylic
acid, methacrylic acid, acrylamidoglycolic acid or cro-
tonic acid, or olefinically unsaturated dicarboxylic
acids, such as maleic acid, fumaric acid, itaconic acid, or
the monoesters of these dicarboxylic acids, e.g. monoal-
kyl maleates or fumarates where alkyl is of 1 to 4 car-
bon atoms.

Additional hydroxyl groups can be introduced by, for
example, incorporating, as copolymerized units, hy-
droxyalkyl acrylates or hydroxyalkyl methacrylates
where alkyl is of 2 to 8, preferably 2 to 4 carbon atoms,
e.g. hydroxyethyl (meth)acrylate, hydroxypropyl
(meth)acrylate or butane-1,4-diol mono{meth)acrylate,
or olefinically unsaturated alcohols, such as allyl alco-
hol.

The synthetic polymers or copolymers of the aqueous

primary dispersions may contain one or more of each of

the stated functional groups.

The copolymers of the agqueous primary dispersions
generally contain, as copolymerized units, the mono-
mers possessing the abovementioned functional groups
in amounts of from 0.1 to 30, preferably from 0.3 to 15,
- in particular from 0.5 to 10% by weight, based on the
copolymer.

Preferred functional groups are glycidyl groups,
which can be introduced into the copolymer of the
primary dispersion used according to the invention by,
for example, incorporating, as copolymerized units,
from 0.5 to 60, preferably from 2 to 30, in particular
from 5 to 15% by weight, based on the total amount of
the copolymerized monomers, of glycidyl methacry-
late.

Suitable comonomers for the monomers possessing
the above functional groups are the conventional olefin-
ically unsaturated monomers which are copolymeriz-
able with these, for example the esters of acrylic acid
and/or methacrylic acid with straight-chain or
branched monoalkanols of 1 to 12, preferably 1 to 8§,
carbon atoms, e.g. methyl (meth)acrylate, ethyl (meth-
Jacrylate, propyl (meth)acrylate, butyl (meth)acrylate,
2-ethylhexyl (meth)acrylate and lauryl (meth)acrylate;
vinyl esters of carboxylic acids of 2 to 4 carbon atoms,
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e.g. vinyl acetate and vinyl propionate, dialkyl esters of 60

maleic and fumaric acid with monoalkanols of 1 to 4
carbon atoms, vinylaromatics, e.g. styrene, a-methyls-
tyrene and vinyltoluene; acrylonitrile, methacryloni-
trile, small amounts of up to 5% by weight, based on the
copolymer, of acrylamide, methacrylamide and vinyl
ethers of 3 to 10 carbon atoms, vinyl halides, such as
vinyl chloride and vinylidene chloride; polyolefinically
unsaturated compounds, such as butadiene and 1s0-
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prene, and mixtures of the above monomers where
these are copolymerizable with one another.

Preferred comonomers are acrylates, methacrylates,
(meth)acrylonitrile, vinyl chloride, vinylidene chloride,
styrene and butadiene.

The primary dispersions used according to the inven-
tion can be prepared by a conventional method, by
emulsion polymerization of the monomers 1n aqueous
dispersion in the presence of anionic or non-ionic emul-
sifiers, as described in, for example, H. Stache, Tensid-
Taschenbuch, Karl Hanser-Verlag 1979, e.g. Na lauryl-
sulfate, Na dodecylbenzenesulfonate, Na salts of acidic
esters of sulfuric acid with adducts of octylphenol or
nonylphenol with from 5 to 50 moles of ethylene oxide,
adducts of octylphenol or nonylphenol with from 3 to
50 moles of ethylene oxide, fatty alcohol/ethylene oxide
adducts and mixtures of anionic and non-ionic emulsifi-
ers, polymerization initiators, e.g. peroxydisulfates or
redox systems, and if necessary buffer substances, such
as K-P-»O7, at from 30° to 150° C. Suitable methods of
emulsion polymerization of monomer mixtures are de-
scribed in, for example, Houben-Weyl, Methoden der
organischen Chemie, volume 14/1.

It is advantageous if the primary dispersions possess
adequate stability, in particular to changes in pH. A
certain degree of compatibility of the phenolic building
blocks of the polycondensate with the polymer particles
is also advantageous. “

For example, the following phenols can be used as
phenolic components for the phenol resin to be pre-
pared according to the invention in the aqueous primary
dispersion: phenol, alkyl-substituted phenols where
alkyl is of 1 to 12 carbon atoms, such as octylphenol,
nonylphenol or dodecylphenol, and aryl-substituted
phenols, e.g. 2-hydroxybiphenyl, 4-hydroxybiphenyl
and bisphenols of the general formula

where X is a (branched) alkyl radical of 1 to 12, prefera-
bly 3 to 7, carbon atoms or —SOy—, in particular bis-
phenol A or bisphenol S or a mixture of these. Bisphe-
nol A and bisphenol S, in particular mixtures of bisphe-
nol A with bisphenol S, alkyl-substituted phenols and-
/or hydroxybiphenyl are preferred.

The phenolic components used according to the in-
vention preferably should possess little or no solubtlity
in water, i.e. a solubility of less than 10 g/100 g of water
at 20° C. and pH <.

Suitable carbonyl components for the condensation
are formaldehyde, acetaldehyde and their oligomeric
forms, acrolein and dialdehydes, such as glutarodialde-
hyde, some of which may be replaced by ketones, such
as acetone. Formaldehyde, paraformaldehyde and acet-
aldehyde are preferred carbonyl componenis for the
polycondensation.

The molar ratio of the phenolic component to car-
bonyl groups of the aldehydes and/or ketones can be
varied from about 1:0.8 to 1:3, and 1s preferably from
1:1.5 to 1:2.5, particularly preferably about 1:2.

In the novel process, the phenolic component is first
mixed with the aqueous primary dispersion, for example
while stirring, preferably at from 50° to 150° C. and if
necessary under superatmospheric pressure. The phe-
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nolic components can be added in solid or liquid form to
the aqueous primary dispersion, the temperature at the
time of addition being lower than that during the subse-
quent mixing procedure.

The condensation of the phenolic component with
the aldehyde (or ketone) to form the polycondensate in
the aqueous primary dispersion can be carried out at
from room temperature to about 200° C., preferably
from 50° to 100° C., if necessary under superatmos-
pheric pressure, at the natural pH of the primary disper-
sion and, if appropriate, with the addition of an acidic or
basic catalyst, such as an inorganic or organic acid,
ammonia or an amine, Resins possessing different reac-
tivities are obtained, depending on the condensation
. conditions and the catalysts used. It is sometimes advan-
tageous to begin the condensation at the natural pH of
the primary dispersion, which is generally acidic, or
with the addition of an acidic catalyst, and subse-
quently, after neutralization, to continue the condensa-
tion at an alkaline pH of from 8 to 10. The ratio of the
copolymer to the phenol resin in the mixture can be
varied from 99:1 fo about 1:4, a ratio of from 4:1 to 1:1
being preferred; the upper limit for the ratio of phenol
resin to copolymer in the primary dispersion is deter-
mined by the occurrence of new particle populations
consisting of pure phenol resin, which always possess
substantially larger particle diameters (>10 um) and,
particularly in the case of resins prepared by base-cat-
alyzed reactions, cause substantial cloudiness in the
pure binder film in amounts of only a few per cent by
weight. The solids content of the dispersion containing
phenol resin can be from 10 to 70, preferably from 30 to
60%, by weight.

The binder dispersions containing phenol resins and
prepared according to the invention have a long shelf
life and are generally employed as binders for coating
agents. They are preferably used as binders for heat-
curable metal coatings which exhibit good water resis-
tance, good corrosion protection, good resistance to
chemicals, good adhesion, high gloss and good mechan-
ical properties on steel sheet which has not been pre-
treated, on zinc-phosphatized or iron-phosphatized steel
sheet or on steel sheet provided with an electrocoating
primer. These coatings are generally baked at from 100°
to 200° C., preferably from 150° to 180" C.

The binders prepared according to the invention are
particularly useful as binders for dispersion paints or as
heat-curable binders for metal coating.

In the Examples which follow, parts and percentages
are by weight, unless stated otherwise.

A. Preparation of the primary dispersion

32.1 parts of fully demineralized water are initially
taken in a Witt pot equipped with a thermostat, a stirrer,
a reflux condenser, various feed vessels, a thermometer
and a nitrogen inlet. Feed I is a mixture of 14.4 parts of
fully demineralized water, 2.14 parts of a 35% strength
aqueous solution of a salt of a half ester of sulfuric acid
with an adduct of about 25 moles of ethylene oxide and
octylphenol, 17.55 parts of n-butyl acrylate, 10.35 parts
of styrene, 9.9 parts of methyl methacrylate, 5.4 parts of
glycidyl methacrylate and 1.8 parts of acrylic acid.

In feed vessel 11, a solution of 0.225 part of potassium
persulfate in 6 parts of water is prepared. |

The reactor is flushed thoroughly with nitrogen, the
content is heated to 85° C., 5% of feed II is added, and
feed I and the remainder of feed II are then metered

continuously into the reactor, alongside one another, 1n
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the course of 21 hours. The temperature is kept at 85° C.
for a further hour, after which the mixture 1s cooled.

The dispersion obtained has a solids content of about
46%, a pH of about 2.2 and an L'T value of about 50,
corresponding to a mean particle diameter of about 250
nm (primary dispersion A).

B. Preparation of the dispersions containing phenol
resin

EXAMPLE 1

200 parts of the primary dispersion prepared as de-
scribed above, 50 parts of water, 25 parts of bisphenol A
and 25 parts of technical-grade octylphenol are initially
taken in an apparatus as described above, and heated to
90° C. while stirring. Stirring is continued for 13 hours
at this temperature, after which 40 parts of a 37%
strength agueous formalin solution are added, and the
mixture is brought to pH 8.5 by means of about 30 parts
of concentrated aqueous ammonia. Condensation 1s
carried out for 3 hours at 90° C., while stirring, and the

- mixture 1s then cooled.

The resulting readily flowing dispersion has a solids
content of about 43%, a pH of 10.3 and an LT value of
about 32. A film about 70 um thick which has been
produced from the dispersion on a glass plate and then
baked at 180° C. for 30 minutes 1s completely transpar-
ent, pale yellow and resistant to water and solvents and
possesses a scratch hardness of about 3 H (pencil hard-
ness scale). The dispersion has a shelf life of 6 months at
room temperature (about 20° C.).

EXAMPLE 2

200 parts of the primary dispersion, 50 parts of fully
demineralized water, 25 parts of bisphenol A and 25
parts of 4-hydroxybiphenyl are initially taken in the
apparatus described above, and the mixture is stirred for
14 hours at 90° C. Thereafter, 40 parts of a 37% strength
aqueous formaldehyde solution and 6.6 parts of dime-
thylethanolamine are added, and condensation to pro-
duce the resin is carried out for 3 hours at 90° C.

The readily flowing dispersion obtained has a sohds
content of about 42%, a pH value of about 9 and an LT
value of about 50. A film produced from the dispersion
on glass and baked for 30 minutes at 180° C. 1s pale
yellow-transparent and resistant to water and to sol-
vents and possesses a hardness of about 2 H on the
pencil hardness scale. The dispersion has a shelf life of 6
months at room temperature.

EXAMPLE 3

200 parts of the primary dispersion, 50 parts of fully
demineralized water, 31.5 parts of bisphenol A and 13.5
parts of phenol are initially taken in the apparatus de-
scribed above, and the mixture is stirred for 13 hours. at
90° C. Thereafter, 37 parts of a 37% strength aqueous
formalin solution, 13.8 parts of paraformaldehyde and
3.42 parts of dimethylethanolamine are added, and con-
densation is carried out for 6 hours at 60° C. The readily
flowing dispersion obtained has a solids content of
about 429%, a pH of about 6.5, and a shelf life of 6

- months at room temperature.

COMPARATIVE EXAMPLE 1

Preparation of the phenol resin
11.2 parts of water and 11.2 parts of ethylene glycol
are brought to pH 2.2 with a little sulfuric acid, and 11.2

- parts of bisphenol A and 11.2 parts of technicalgrade
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octylphenol are then added. The phenols are dissolved
at 90° C., after which 22.1 parts of agueous 30%
strength formalin solution are added, and the pH 1s

brought to 8.5 with concentrated aqueous ammonia.
Condensation is carried out for 3 hours at 90° C., while

stirring.

Preparation of the mixture

90 parts of the primary dispersion A are added to the
above phenol resin at 90° C., and the stirred mixture 1s
cooled. After cooling, the phenol resin and the primary
dispersion immediately separate into 2 phases.

COMPARATIVE EXAMPLE 2

11.2 parts of water and 11.2 parts of ethylene glycol
- are brought to pH 2.2 with a little sulfuric acid, and 11.2
parts of bisphenol A and 11.2 parts of 4-hydroxylbiphe-
nyl are then added. The phenols are dissolved at 90° C.,
after which 22.1 parts of aqueous 30% strength formalin
solution and 3 parts of dimethylethanolamine are added.
Condensation is carried out for 3 hours at 90° C., while
stirring.

The mixture of the phenol resin and the primary
dispersion 1s prepared as described in Comparative Ex-
ample 1. The resulting highly viscous dispersion has a
solids content of about 47%, a pH of about 9and an L'T
value of about 50.

COMPARATIVE EXAMPLE 3

146.8 parts of phenol, 364.5 parts of aqueous 30%
strength formalin solution, 186.5 parts of ethylglycol,
109.9 parts of paraformaldehyde and 250.7 parts of
bisphenol A are condensed for 6 hours at 60° C. while
stirring and with the addition of 27.2 parts of dimethyle-
thanolamine. Thereafter, the mixture 1s concentrated to
a solids content of 51% under reduced pressure and at
an mternal temperature of 40° C.

73 parts of the primary dispersion A are added to 55.4
parts of this phenol resin at 90° C., and the stirred mix-
ture 1s cooled. The mixture obtained is a highly viscous
dispersion which has a solids content of about 489 and
a pH of about 6.5. After storage for 4 days at 25° C., this
dispersion is completely crosslinked and no longer ex-
hibits flow.

The Table below shows the properties of films pro-
duced from the dispersions of Examples 1 to 3 and of
Comparative Examples 1 to 3.

The addition of ethylene glycol as the solubilizer in
the Comparative Examples was necessary in order to be
able to prepare the phenol resins; without the addition
of ethylene glycol, inhomogeneous non-dispersibie phe-
nol resins are obtained.

On the other hand, the addition of ethylene glycol 1s
unnecessary in the Examples according to the inven-
tion, but does not have an adverse effect.

TABLE
Comparative

Example No. Example No.

1 2 3 1 2 3
Baking conditions 30/ 30/ 30/ 30/ 30/ 30/
[min/°C.] | 180 180 180 180 180 180
Layer thickness [um] 12 15 13 12 15 13
Pendulum hardness 2000 200 190 150 150 170
DIN 53,157 [sec]
Erichsen deep- 10 10 10 9 9 9
drawing value DIN
53,156 [mm] |
Gloss (60%) DIN 100 100 96 40 45 80
67,530 {%]
Shelf Life at 25° C,, 180 180 180 1 10 4
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TABLE-continued

Comparative
Example No. Example No.

1 2 3 1 2 3

in days
Corrosion protection
DIN 53,167 [days/

underpenetration in mm]j

1720 2/15 2/5 1725 2/25 2/5

EXAMPLE 4

Preparation of an amino-containing primary disper-
sion and conversion to a resol

24 parts of water and 2 parts of 25% strength ammo-
nia water are added to 240 parts of the primary disper-
sion A, and the mixture is heated to 90° C. and boiled at
this temperature for 30 minutes. 60 parts of bisphenol A
are added to the resulting NHj-containing primary dis-
persion, and the mixture is stirred for 90 minutes at 90°
C. Thereafter, 48 parts of a 37% strength formaldehyde
solution are added, followed by the addition of 5.3 parts
of dimethylethanolamine after a further 30 minutes.
Condensation 1s continued at 70° C. for a further 5 hours
to give a pale yellow readily flowing dispersion which
has a long shelf life, a solids content of about 479% by
weight, a pH of about 8.4 and a mean particle size d,sof
about 250 nm.

EXAMPLE 5

Preparation of an N-methylol-containing primary
dispersion and conversion to a resol

An N-methylol-containing primary dispersion is pre-
pared by the method given in Example 1 of German
Laid-Open Application DOS No. 2,213,756.

In a reactor provided with an inlet for inert gas, a
stirrer and a feed vessel, a mixture of 700 parts of water,
30 parts of an adduct of 1 mole of n-octylphenol with 23
moles of ethylene oxide and 9 parts of a sulfated adduct
obtained from n-octylphenol with 23 parts of ethylene
oxide and neutralized with sodium hydroxide solution is
heated to 87° C. under an inert gas, while stirring. A
solution of 0.5 part of potassium persulfate in 12 parts of
water is added to this initially taken mixture at 85° C. A
primary emulsion of 660 parts of styrene, 520 parts of
2-ethylhexyl acrylate, 20 parts of acrylonitrile, 13 parts
of acrylic acid, 10 parts of N-methylolmethacrylamide,
1 part of diallyl phthalate, 5 parts of sodium dodecyl-
benzenesulfonate, 10 parts of the sodium salt of the
adduct of n-octylphenol with 23 moles of ethylene ox-
ide, 0.1 part of ammonium carbonate and 770 parts of
water (feed I) 1s introduced uniformly into the polymer-
ization reactor in the course of 3 hours at 87° C. At the
same time, a solution of 4.5 parts of potassium persulfate
in 110 parts of water is run into the reactor (feed II).
Two hours after the end of the feed, the polymerization
at 87° C. has proceeded to 98.5% conversion. The re-
sulting finely divided polymer dispersion i1s cooled and
then brought to pH 8 with ammonia. This dispersion has
a solids content of 44%.

240 parts of this dispersion are brought to about pH
7.5 with a mixture of 2.6 parts of dimethylethanolamine
in 24 parts of water, heated to 90° C. and stirred with 60
parts of bisphenol S for 90 minutes. 50 parts of 37%
strength aqueous formaldehyde solution are added,
followed by the addition of 5.5 parts of dimethyle-
thanolamine after a further 15 minutes. Condensation 1s
carried out for 3 hours at 90° C. A readily flowing
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dispersion which is not discolored, possesses a iong
shelf life and has a solids content of about 44% by
weight and a pH of about 8 is obtained.

EXAMPLE 6 :

Preparation of a carbonyl-containing primary disper-
sion and conversion to a resol

A carbonyl-containig primary dispersion is prepared
by the method given in German Laid-Open Application
DOS No. 2,819,092, Example 1.

1050 parts of water, 13.5 parts of a 35% strength
aqueous solution of the sodium salt of a half ester of
sulfuric acid with the reaction product of 20 moles of
ethylene oxide and p-nonylphenol (anionic emulsifier),
. and 45 parts of a 20% strength solution of a reaction 15
product of 25 moles of ethylene oxide with p-nonyl-
phenol (non-ionic emulsifier) are initially taken in a Witt
pot equipped with a thermostat, an anchor stirrer, a
reflux condenser, feed vessels, a thermometer and a
nitrogen inlet.

Feed I is a mixture of 504 parts of water, 66 parts of
a 35% strength solution of the abovementioned anionic
emulsifier, 880 parts of methyl methacrylate, 850 parts
of n-butyl acrylate, 95 parts of acrolein, 20 parts of
acrylic acid and 30 parts of acrylamide.

A solution of 7.5 parts of potassium persulfate in 180
parts of water is prepared in the feed vessel.

The reactor is flushed thoroughly with nitrogen, after
which 10% of feed I are added to the Initially taken
mixture, and the mixture is heated to 90° C. 10% of feed 30
I1 is introduced into the reactor all at once, after which
the remainder of feeds I and II are introduced uniformly
into the reactor, alongside one another, in the course of
3 hours and 3.5 hours, respectively. When the addition
is complete, the temperature is kept at 90° C. for a fur-
ther 13 hours, after which the reactor is cooled to room
temperature.

The dispersion is cooled and then brought to pH 7
with dimethylethanolamine. 20 parts of H>O and 350
parts of bisphenol A are added to 200 parts of this pri-
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- mary dispersion, and the mixture is heated to 90° C. and

stirred for 2 hours. Thereafter, 40 parts of a 37%
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hyde component i1s

10

strength aqueous formaldehyde solution are added,
followed by the addition of 6 parts of 2-amino-2-methyl-
propan-1-ol after a further 2 hours. Condensation i1s
continued for a further 3 hours at 90° C., after which the
mixture is cooled to give a readily flowing dispersion
which shows scarcely any discoloration, possesses a
long shelf life and has a solids content of about 47% by
weight, a pH of 8.5 and a mean particle size dpns=~200
nin.

We claim:

1. In a process for the preparation of a binder which
is suitable for use in coating agents and which is essen-
tially free of protective colloid, which binder consists
essentially of (1) an aqueous primary dispersion of a
synthetic polymer, and (2) a water-insoluble polycon-
densate of phenols and aldehydes, the improvement

“which consists essentially of: mixing an aqueous pri-

mary dispersion of a synthetic polymer which contains

~ glycidyl, carbonyl, N-methylol, N-alkoxymethyl, ether,

amino or hydrazo groups with the phenolic com-
ponent(s) of the polycondensate in the substantial ab-
sence of a protective colloid and thereafter polycon-
densing the mixture with the aldehyde component(s).

2. The process of claim 1, wherein the phenolic com-
ponent used is one which has a solubility of less than 10
g in 100 g of water at 20° C. and ph <5.

3. The process of claim 1, wherein the phenolic com-
ponent used is bisphenol A or a mixture of this with
phenol, an alkyl-substituted phenol, hydroxybiphenyl
or mixture thereof.

4. The process of claim 1, wherein the aqueous pri-
mary dispersion of a synthetic polymer which 1s used i1s
one which contains glycidyl acrylate or glycidyl meth-
acrylate as copolymerized units. | |

5. The process of claim 1, wherein the aldehyde used
for the polycondensation is formaldehyde, paraformal-
dehyde, acetaldehyde or a mixture of these.

6. The process of claim 1, wherein the synthetic poly-
mer further contains carboxyl or hydroxyl groups.

7. The process of claim 1, wherein some of the alde-
replaced by ketone(s).
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